Purpose The aim of this study was to identify modifications in health, economic and social determinants of quality of life (QoL) in community-dwelling older adults when using different cut-offs to defining favorable QoL.
Introduction
According to the World Health Organization's estimates, the proportion of the world's population over 60 years is expected to double from about 11 % to 22 % between 2000 and 2050 [1] . This represents a demographic challenge for modern societies, and gives authorities the responsibility to help this growing age group achieve a successful aging. In this context, research priorities should include not only older people's health status, but also their quality of life (QoL) and its determinants.
There is no universally agreed definition of QoL, but it is commonly accepted that QoL is a multidimensional construct, encompassing biomedical as well as psychosocial components [2] . One major reason for the lack of a gold standard measure is the fact that the number of QoL domains, as well as their importance, varies considerably between individuals and cultures [3] . In this context, multidimensional tools provide a detailed description of QoL. But as far as the constituent domains of QoL are not the main focus, some authors have argued that a single global rating of QoL is a sensible measure because it reflects the disparate values and preferences of individuals [4] [5] [6] .
Health status is a preponderant part of older people's overall QoL [7] [8] [9] [10] [11] [12] [13] . However, many of those with chronic conditions and functional difficulties still consider their QoL as good [14] , suggesting that other factors are considered in their appreciation. In addition to physical health, mental health has a strong impact on overall QoL [8, 9, 12, [15] [16] [17] [18] . Similarly, financial issues [10, 11, 17] and a low level of education [8, 17, 18] negatively influence older adult's QoL. Factors of influence also include social and emotional support [7, 10, 19] .
One major issue still needs to be addressed. Explaining an 'at least good' QoL is not necessarily equivalent to explaining an 'at least very good' or an 'excellent' QoL. In other words, biomedical and psychosocial determinants of QoL may vary as the cut-off to define favorable QoL varies. This may have important implications in the understanding of older adults' QoL in its full spectrum, and when interpreting results of studies that use different QoL cut-offs. Therefore, the aim of the present study was to determine, in community-dwelling older adults, whether health, economic, and social determinants of self-rated QoL would vary when using different cut-offs on the excellent-to-poor QoL spectrum. It was hypothesized that factors associated with QoL would differ as the dichotomization changes from 'at least good,' to 'at least very good,' and 'excellent.'
Methods

Participants
Data from the Lausanne cohort 65? (Lc65?) were used. Lc65? is a population-based study initiated in 2004 to investigate the frailty process in old age [20] . Enrolment included 1,564 subjects aged 65-69 years in 2004. The current study focuses on surviving participants who completed the 2011 follow-up (N = 1003). The protocol was approved by the Ethics Committee of the Faculty of Biology and Medicine of the University of Lausanne (Protocol No. 19/04).
Measures
Quality of life (QoL). Overall QoL was assessed by a single question: 'How do you rate your current QoL?' Answers ranged from 'excellent' to 'very good,' 'good,' 'fair,' and 'poor.' QoL was modeled by setting a cut-off at three different positions on the 'excellent' to 'poor' QoL spectrum. The first cut-off was set at 'excellent/very good/good' versus 'fair/poor' (model 1). The second cutoff was set at 'excellent/very good' versus 'good/fair/poor' (model 2). The last cut-off was set at 'excellent' versus 'very good/good/fair/poor' (model 3).
Health status. Self-rated health was assessed by a single categorical question: ''How do you rate your current health? ('very good,' 'good,' 'average,' 'poor,' 'very poor').'' Answers were subsequently dichotomized as 'very good/good' versus 'average/poor/very poor.' Physical and mental health was derived from the Medical Outcomes Study 12-item Short Form Health Survey (SF-12v2) [21] . Norm-based scores were obtained using linear transformations (mean = 50; SD = 10).
Economic status. Financial situation was assessed by the question: 'Are you sometimes struggling to make ends meet? ('yes,' 'no').' This measure of perceived income adequacy was strongly associated with objective economic indicators in older people from 12 European countries, even after adjusting for sociodemographic and health status [22] .
Social status. Four indicators were used to assess social status. First, participants were asked whether they were living with others ('yes,' 'no'). Second, social support was evaluated using the abbreviated version of the Lubben Social Network Scale (LSNS-6) [23] . The LSNS-6 score is an equally weighted sum of six items, ranging from 0 to 30. Participants with a score [11 were defined as socially supported. Third, emotional support was assessed using three questions from the MOS Social Support Survey scale [24] : ''How often is each of the following kinds of support available to you in case of need? (1) Someone who shows you love and affection; (2) someone to share your most private worries and fears with; (3) someone to love and make you feel wanted? ('always,' 'very often,' 'often,' 'sometimes,' 'rarely,' 'never').'' Each question was dichotomized as 'always/very often/often' versus 'sometimes/rarely/never.' Emotional support was computed as the sum of the three questions, thus providing scores ranging from 0 to 3 with higher scores indicating better emotional support. Finally, participants were asked how often they participated in group activities in a month. Group activities participation was dichotomized as participating at least once a month to group activities ('yes') or not ('no').
Statistical analysis
Usual descriptive statistics were used to present sample characteristics. Then, bivariable associations between QoL and health, economic, and social characteristics were determined using each of the three QoL cut-offs successively as dependent variable. Finally, multivariable models were developed using a stepwise algorithm, starting from variables in the bivariable models with a p value \0.25 [25] , to select significant variables in the three final models (p \ 0.10 for backward selection). Odds ratios and 95 % confidence intervals were adjusted for age and sex. The discriminative value of each multivariable model was examined using the area under the ROC curve (AUC). As a general rule, this index ranges from no discriminative value (AUC = 0.5) to poor (0.5 B AUC \ 0.7), acceptable (0.7 B AUC \ 0.8), excellent (0.8 B AUC \ 0.9), and outstanding (0.9 B AUC B 1) discriminative value [26] . To further challenge the final models, all variables that were either not included initially, or removed by the stepwise algorithm, were reexamined to determine whether any would be significant (p \ 0.05) in the final model. A sensitivity analysis was also conducted using p [ 0.25 instead of p [ 0.10 for backward selection, to test if different final models would be obtained.
The significance level was set at p \ 0.05. All analyses were conducted using Stata 14.1 software (StataCorp, College Station, TX).
Results
Sample description
Sample characteristics are presented in Table 1 . A small majority of participants (59.6 %) were female. Mean age was 75.0 years. Most of them reported at least a good QoL (94.2 %) and at least an average health (96.9 %). Mean SF12v2 physical and mental health scores were, respectively, 47.6 and 50.4. A small majority were living with others (59.1 %) and had group activities (56.2 %), whereas only 26.4 % were socially isolated. A large majority (74.1 %) had all three types of emotional support available, and only 12.4 % reported perceived financial difficulties.
Model 1
In the first model, QoL was dichotomized as 'excellent/ very good/good' versus 'fair/poor.' In the bivariable analysis (Table 2 , first column), associations between QoL and independent variables were all significant except for living with others (OR 0.78, p = 0.409) and group activities participation (OR 1.56, p = 0.120) variables. In the multivariable analysis (Table 3 , first column), only health-related variables (i.e., physical, mental, and self-rated health) remained significantly associated with QoL. In particular, participants rating their health as 'very good' or 'good' had almost three times higher odds of reporting favorable QoL as defined in this first model. In contrast, none of the social and economic variables remained associated with QoL in the multivariable model. The discriminative value of the final model was excellent to outstanding [AUC = 0.90 (0.86-0.94)]. Following the sensitivity analysis using p [ 0.25 instead of p [ 0.10 for backward selection, the stepwise procedure did not remove financial situation, which was however not significant in the final model (p = 0.145).
Model 2
In this model, QoL was dichotomized as 'excellent/very good' versus 'good/fair/poor.' The bivariable analysis indicated significant associations between QoL and all 
Model 3
In the last model, QoL was dichotomized as 'excellent' versus 'very good/good/fair/poor.' In the bivariable analysis, all associations between QoL and health, economic, and social variables were significant, except for living with others (OR 0.99, p = 0.966) ( Table 2 , third column).
However, contrary to model 2, none of the variables from the social dimension remained significant in the multivariable model ( In the sensitivity analysis, the stepwise procedure did not remove group activities participation, which was however not significant in the final model (p = 0.198). Figure 1 schematically summarizes results of the three models and shows from each of these models health, economic, and social determinants related to QoL according to the specific cut-off used.
Discussion
This study identified significant health, economic, and social determinants of overall QoL. A unique contribution of this work is to provide detailed information on how applying different cut-offs to defining favorable QoL results in important changes in the type as well as in the number of significant determinants. To our knowledge, this work is the first to show, in a large sample of communitydwelling older persons, that determinants of overall QoL vary as the cut-off on the excellent-to-poor spectrum varies. These results are of particular importance from a clinical, a health policy, as well as from a research perspective.
The most striking finding is certainly that, whatever the cut-off used, health-related factors were consistently associated with a favorable QoL. The sample population included in the present study was rather healthy (65.5 % reported good or very good health, and only 3.1 % reported poor or very poor health). Yet, health factors remained steady determinants in all models. In both univariable (Table 2 ) and multivariable (Table 3) analyses, self-rated health was most strongly associated when using the least stringent definition of favorable QoL (model 1), but this association became weaker (model 2) and not significant (model 3) as the level to define favorable QoL progressively increased. This suggests a higher discriminative value of self-rated health at the lowest end of the QoL spectrum, an observation in line with Maslow's hierarchy of needs. In this view, physiological needs are regarded as the most important [27] , but as soon as these basic needs are sufficiently met, other needs emerge.
Another original contribution of this study is to provide unique insight on variations in the weight of economic determinants when using these different cut-offs to defining favorable QoL. Whereas the financial situation did not predict QoL in the least stringent definition of favorable QoL, the strength of the association increased in parallel with more restrictive cut-offs. Indeed, participants who did not report financial difficulty had almost twice (model 2) and more than four times (model 3) higher odds of qualifying for an increasingly favorable QoL. Higher needs on Maslow's pyramid may be gradually more difficult to satisfy in older people facing financial difficulties. The relatively weak and inconsistent association between social factors and favorable QoL is another significant observation from this study. Reporting social support and participating in group activities were the only social factors associated with QoL, but only in model 2 that used the traditional 'fair/poor/good' versus 'very good/ excellent' cut-off. A possible explanation could be that the mental health variable already included some element (i.e., emotional support) of this dimension. Alternatively, this result might further emphasize that, in this rather healthy population, social factors do not play such an important role in defining QoL. This seems especially important given the continuous debate about significant differences in dimensions used to defining QoL versus health-related QoL. Finally, the associations between social factors and quality of life may have been buffered by social care services use. Unmet care needs were shown to be negatively correlated with the number of social and health care services used across six European countries [28] . Hence, an integrated social and health care system may foster customized care provided to community-dwelling older people, and ultimately promote favorable QoL. The study region is characterized by a high level of access to community-based long-term care services, as compared to other regions of Switzerland.
From a research perspective, these results provide new insight on the potential interest in selecting specific cut-offs to investigate specific dimensions related to QoL. A cut-off between fair and good (model 1) would be a good choice if the excellent-to-poor scale is used to specifically assess health determinants of QoL, i.e., health-related QoL. Setting a cut-off between good and very good (model 2) seems the best strategy if all health, economic, and social QoL dimensions are expected to be assessed. Finally, selecting a cut-off between very good and excellent (model 3) would be more informative to further investigate the financial dimension as a determinant of QoL.
The external validity of this study is strengthened by the use of a large, community-based, random sample of older men and women. Furthermore, this cohort includes a majority of rather healthy individuals, thus allowing to reducing the 'artificial weight' frequently given to health factors when studying more disabled older population. Some limitations must also be considered. First, the crosssectional design precludes any causal inference. A longitudinal mediation analysis would be more appropriate to describe the mechanisms linking the health, economic, and social determinants of QoL. Second, the findings of this study must be interpreted with caution in other geographical contexts. For instance, universal health insurance coverage is achieved in Switzerland. The associations observed may be different in other countries with different healthcare systems. The implementation of this study in different cultural and clinical contexts may be an opportunity to develop or improve policies, services, or programs of care that promote the quality of life of older people.
In conclusion, using different cut-offs to defining favorable QoL on the excellent-to-poor spectrum identified different determinants. Health factors appear as the most consistent determinants of QoL, whatever cut-off used, whereas economic determinants played a significant role only when using the most stringent criteria to define favorable QoL. Finally, dichotomizing QoL as being at least very good (i.e., 'excellent/very good' vs 'good/fair/ poor') was the only model for which significant determinants from each health, economic, and social dimensions were obtained. Therefore, a cut-off between 'good' and 'very good' appears to best reflect the multidimensional nature of QoL. 
